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ABSTRAK
A,"ajiall Iwrilllallgtll/ anliMolilt Itt' alas 27-1 /Jenrilrl1l E. <.:oli dmi/mt!a /Ifknja ladrl1lg. rWllk bflbi -"fillg lidak riril
lmil dr(/{ rmflk I)(/bi ymlt.{ JllfIlgalami riril-birillniJadaJ' 11 agm alllimikmb tf/alt dij'a/alllwll Illl/uk Infllelllllkflll
bfnlu!t I"f'.,istan fllllibiolik E. coli. Uma fadang babi Inlilml dalam kaji{lIl illi. !\f'rinlaJlwm rtlllimikmb adalfllt
lr4,ilt tillK,'..fi xerla I«'tara (PdJ.(Jj) dml IIampir I(J()% ba{{i .Hllfl"a.wxaw!,'..\I1I'f1lomy61l dan Mraryrlilu' pmla
/ll'lIr;[(11I babi bila dihandingJwlI dl'JI{!nll jJl'JI";lrf.}/ mrluII.,ifl, ]Jura/a j}/'rrtlllSflJl Ju'rilltaJlgrw anlibiolik di aI/tam
lmlrwg /Mah mnlllnjlllwJI !1f'rJm,(ulII yallg lietartl (P>OJJ5) lidnk /rim .Hlmbf'l" jH'llrilnnnyfi. Allfllisi.\· stati,\tik
Jl/f'lIlllljIlJum baltawa JWlil/lallKfUl uulibiotik adalalt J"l'1ldalt .\nta Iwtam (PdJ.()5) bagi jJfllrilrm dari pdrfljrt
ladmlt.{ bila dilmudinK'{{m rlmgnll IJ('1lrilrl1l-j1P1lrilrm dari fiunk !Jabi ."aug liflak riril bitit dau .'iallg Ull'ngnlnmi
riJit-birit. Pl'1"nlll.Wln IWllri/aN y'lIlt.{ kprilllllllgrm tl'l"luulllP st'kuJ"flllg-kllrtlnllyn 8 lIlllibiolik inlall 27.7, 5.6 daJl
J.f} I1wsiug.wasillg baKi hahi yallg ridl-hilil, l){fbi yallg lidak (irit biril dan jH'knia 1m/mig. "'t~;irm illi juga
JJ/I'JI/lJ!JuJWJJ !m!Jml!{( jlllmta kninlrl1lgflll {mlilllihmb adalall I"bill tinKifi bagi ladaug ymK b"vlr (PdJ.O}) dan
IIflgi ffir/flJlg yaJlg tida/{ IIlf'mjnwyai dohtor iwffrinar yrlllg lflajJ (P<{},05),
ABSTRACT
.·\J1limirmbial re.\i.\lmlrl' of 274 E. coli i.mlalt's jimll farm workers, JUJl/diaJTJlOeir aud rlifll'''''lOl'i( /lig!l'l.~ to JJ
flntimicrohial a,f!I'l/I\' Wfl.\ ;'/lIl'sliKaln/ to dr'll'l1llilu' t!Jr' anlimirru!Jial n'.~i.5t{Ulrf flatlPl"lI'!f E. ("oli. FiTif' pigfnrms
11'1'1"1> iI/1Iohwd ill l!Jis .\'I/I(()'. Alllil11iaobial 1"I'.\i.l'(tP1((' 2O'1S sil-,'1'iflmlll!y !Jigh,'/' (/J<o.tJ}) (11/(1 ({IIJ/ost }OO% fiJI'
,w/j)!ul.Io.wr:.oll', .1·trl'jltol1lyf"i1l (l/Id Ir>tmr.l'line ill jlOrt"lJU' i,wlr(h>s rmllj)((rf'd wilh humall iso/alf'.\·. TIff mean
jJern'lllal.!.f'.\ of rtl/lihiolir J"f'sista1lu ht'lwenl Jarlll.\ wert' nol !Iilfnifirantly di.Jff'l"l'1l1 (P>tJ.1J5) inpsjm'lllw uI.mllut?
(!f i.wlalt'. Slali.\liml {wa!.)'.\is .\!uJi/w/lhal tilt' rmlibiolir /"('sislallrf's wt'"fe si/fuijimnl!,,, lower (PdUl5) ill frnm
wmkrr isolatt's l!tan in nundialTltol'i,' llIul diarrllOt'ir Pilf/pl i.w/all's. The IJI'IT1'Jllngf's oj i.w/alps J"f.~islrl1ll 10 at /('(Ist
,'i~ht aulihiolirs 1l','re 27.7, 5.n aurl l.tJ fiJI' iSO/fltt'S Imm rlian}uH'ir, Il00u/inrrluwir jn·::.kls a1fd farm Ulorkers
In/H'rli1Jf~)'. TIll' /m'.H'I/1 .~/lld.l' al.w imlimled Ihal I!lf' IIlf'(l11 ((1I1il1lirrobial /"I'sistmln' ll'(l\' sigll(fir(I1JI~'Y' IIiK!lpr ;'1
/mgerjimJ/s (PdJ.(JI) fIIl(1 ill Ianus withoul a rr:sidmt vr'II'l'illariall (P<OJJ5).
INTRODUCTION
FrCCl'l('1l1 and OftCIl indisailllinalt.' lise of \"(..'lc.:ri-
Ililry dnlgs, parli<.:tllarly lile antimicnlhial ag-eilis.
either ill animal feeds ;lS a growth prolllorallt or
1'01' lilt.' O'l'atllll'ni of diseases has resulted in the
inneasc ;uld spread (II' antill1icnlhial-rcsisr<lllt
hacteria in animals hoth OH:I'SCaS (Finrlland 1~j?);
Dulle] f'l flf. I~ntn and 111 \blaysia (Khor (Jf al.
P.Y. CI-IOO, :\.. SAL-\\I ,\[\DL'LL-\I-I A1\;1) A.R. CHE :'-lYONY.-\.
19H~; '1';\11 and <:l1i11 l!lH~: llall~llllall ;ulCll-iman
1~)X5). This (:ndangt'rs bOlh animal and humall
health hl'C<lIlSl' it is gTIlt'rally acCt'!Ht'd thai re-
sislanl b;lt'u.:rial strains of animal origin can
rt.:ach humans ill (ontaminalcd food prodllCl.',
Salam pI al. (l !)XG) have shown thaI the
prevalcncc of alltimicrohial-resisl<llil organisms
is correlau:d with the thcrapemic USt:' or al1limi-
crohial agents in the farm. Thc)' found in all
institutional pig bnn that ,\·la/JhY!(J(Qrru.\· aurPlu'
was resistant to penicillin and streptomycin (the
two antibiotics ClIIllIlHHlly uscd ill Ihi~ pig hlfln)
a." wdl as tctracydilH' and ampit'illin, Other
studies have shown Illultiple antihiotic resistance
in E (Oli isolated frolll pigs (Chill 19R3; Bahaman
and Liman 19Hrl: Lintoll 19Rf».
;\hhOllgh a numher of studies ahroad han.'
shown the sprcarl of amimi<..:rohial-n..'sistant or-
~lIlisl1ls, partit:ularly L mh, frolll animal to man
(Le\'\' el al. 1!17Ii; Linton rt al. 1977: O'Urian ef aI,
Imti: Li11lon 19H(l). no sll<..:h study has hcen
cal'l"icrl Oul in .\1alaysia, Therd<lI'e, the o~jccliyc
of'the present slUdy is to (lercnninc the relation-
ship hetweell the antimicrobial resistance he-
tween 1:" roti isolated from pigs and pigfarlll
workers.
MATERIALS AND METHODS
Five <":OlllllH.'I"Cial pig E.H"lllS were sdt'l.:led for the
study, based on bnn sizt,. th(' ;\Yailahility of a
rcsidcllt \'clninarian, and location of the farm,
F~,nn I \\'as an institutional falm. with no other
I:tnns within a ID--km J"adius, Fanns ~ and !l wt:rc
the closest-at leasl 5 km apart, Wh('reilS Farms :~
and -l were located in an illtensiw pig-fanning
area of 8li farms with ahout 90,000 pigs. Two
fal'nlS (Farms "lnd :'l) haH: rcsi(1<'nt
\'ctt: I·itl~u·iails.
The lItiliLalion o!" alltihi(llic~ at
sl1lllhcrapemic and IherapeUlic len-Is ill ft'('d
and f(>r the U'eaUllelll of diseases l"espcniH'ly ill
thest: farms O\'CI" the h'il 11\'(.' yt'ars is shm,'n in
Tahlc I and Table 2,
AIII:mlls lIsed srrqJllllnyt'in, letracyl iIll', sul-
phonamidcs with or without Itimcthoprilll ('Olll-
hill:..ttiol1s. tylosin, penicillin ~1IJ(1 chlol'alllpileni-
col in the treatmcnt of ljn~stock diseases wilhin
the last live }'l'ars, Cemamycin. 1H.·olllycin and
kanamycin were !lot used in Farm I.
All categories of livestock feeds wCl"e llledi-
cued, The dic[.'i prepared were creep. wealler,
grower and breeder rations. Creep fecdill~ \\"as
introduced to piglcls two \\leeks old. Tctracy-
TAil!.!' I
Alltimicrobial drug- IIsagc (dwr;q)l'lllir) ill pig fanus ill the lasl :J years
Drug Farm I Farm 2 Farm :1 Farm
"
Farm .5
AlI1pidlin yc.... '" Yc.'; Yt'S Yes Yes
Penicillin Ycs y(:s Yt·:- Yt"S Yes
(:hII II<l.lIlphl'1l in)1 Ycs*-:- Ycs Yl'S Yt"s Ye~
Gelll;uuycin No Yl'S Yt'S Yt·s Yt'~
I\.analll}'cin No Yt'S Yc.;s Yt'S Yt:s
Nl'(IllIydn ~o Yes Yes YloS Yes
Streptomycin Yc.·s Yes Yes Yc.;s Yes
Tl't r;It)"1 iIICS Yes Yes )'(·s Yes Yes
Sulphomiete:- + ye.... Yc.:.'s Yl·.~ YlOS Yt'..
Trinlt't!lOpdlll
T\'losill Yc.;s Yes Yes Yes Yl"~
*Sinn' Imn
*~:lenl\jll,\Icd IIsage ~ \"l'ars hefore Ille smrly
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T.\I\LE ~
.-\lltilllinohial clnlg t1!'-age (in fecd)
'"
pig fa I'm:'> in til(' I,,:'>t t) }"e;us
Dnw Farm I Farm ~ Farm :I Fann .j Farm :l
"
:\t'lllII,cill Yt':'> 1\0 :\0 :\0 i\o
Tt"II~U'\"llilll"\ Y('s )'e:- Yes Yes Yes
Sll1pllllll<l11Iiclt·, +
1rilll\"li II Iprill1 :\"0 )'t'S Ye.~ )'t's Ye::,>
'1\ lo.,in
Enlhnnmrin :\0 :-':0 Yes Y{"'S Yt':'>
Pt'nidllill :\0 Yt'." Ycs ;\0 Yc."
l-innml\(lll :\0 ;\0 :-\0 Yes :\"0
\ 'il-g-i 11 ianl' cill Ye' f\O ;\0 Yt'S :\0
dine: W:1S IIsed suhthlT:lpe:llticall~' in all EmIls,
Other :ullilllinohial ag-nl1s cOll1monly used at
Snhlhl'rapcl1tic len'} werl' sulphonamidcs,
penicillins, Iylosin, lincomycin and Yigilliamycin,
The antibiolic lewis \'aril'd hClwlTn :)()-200 pplll
in pi~ ked ratiolls, Except for Fal"lll I,
suln!ler;lpclltic keding was no! withdrawn 111
finisher reeds.
TIll' lactating SO\"S and suckling' pig'S Wl'n'
hOll.'wd in indiyirltl<.tl farrowing pens with cl"ates
on slaltcd plaslic-coatl'd flooring ill all farms,
Diarrhoeic pigit'ts Wl'lT n()nll:lll~' medicated "'1[11
a lH'OIll~Till-kaolill-pt'("1atl' drl'!lch and with <.tllti-
microhial therapy peculiar to farm usage,
Smll/llt- (.'ollntiol/ and Trm/l1Imt
;\pproxilllatdy ~ g or f~lcn's from fin~ incti\idllal
non-diarrhoeic suckling pigkls (:\---t weeks old)
rrom dilTt'!"l'1H lIon-ctiarrhoeic hllers wen' c01-
ItTted in pn:stniliJ;e.:d \lacCarllH'y hoult's. Ahout
(l-~IIllI oblool sampks from indi"idnal diarrhocic
piglds in ditlc.'J"I,,:1lt littl'l'S from the non-<lialThot.:'ic
Spedllll'll"; were collc("\cd hy ahdominal sqUl'l'I.-
ing and tlultnping of diarrhoeal contellts into
:-.tLTik tcst-lUbl'S,
Humall bt'cal samples were collected li'om
--1--:) farm \'Uhll11CerS hom each farm into
pr(,sllppliect slerilin'd ,UILtKla\,t' plaslic bags.
..\11 samples ,,'er(' kept in ice (..tile) in pol~'Sty­
relle in' chest.... or kept in a rdii~l'I'llor, Iransportect
10 thl' Iahoralory and kl'J}1 :U _~OuC IImil processed,
OUl' gram or a composite faecal sampk
I"nHlI :l rcspc(,li\'l' study hrrouP lC.ll' each farm was
serially ctihltcd in phosphatl' hufler and plated
onto to..1acCollkl'y agar. TwelH\' to tWC1H\'-tivt' iso-
btul colonies ~r(}willg Oil agar plates or the
hi~hest dilutiolls, with :\0 to ~()O colonies pCI'
plait'. wcre randomly selened, These isolates
werl' picked affording to the JJJ"(Jpottion of
lactose and nOll-lactose fl'T"Illentl'rS, The culturc..:s
wen' reis{llated ill l\IacC:ol1key agar at ;~7°(: {)\,C]'-
nighl. Sill~k iSI)latc..'d ("o}{Hlil'S 011 ~lac(:onke)'
ag-ar wcre uscd ill lhe idcntification of species
IIsing [}ll' API-20E FlIteric systeIll, Cram staining-
was performed to confirm gr:ulI-negalin' status,
F, roli iso!a[l'S wcn,' purified in ~1a(C()llkl'~' agar
and wcrt.' sllhnt1tHITd in slock cuhure ag-ar slants
and rerrign,uecL Data was analysed Ilsing analy-
sis or ',lri:lIlCl: and comparison of Illt'ans by
Kruska-Walls lcst 10 ckterJnine the sih'1lificallcc
of ditl<"'!"l'lltT helWl'ell the.' 1lH.:;\ns,
Alltihio/ir SwrplJlibilil)' Trs/inK
Purc cultl1rl'S \\'cn: su~jected to anlimicrohial
sw,{:eptihilily tcsting hy the .Kirby Baller tech-
nique on to.luc1kr-Hilllon agar 011 duplicate plates.
E roli ATCC sll<lin ~t}9~~ was lIsed i:l'i the comrol
organi!'-lll. Alllimicnlhial Stl,",ceptibilil)' discs (DilC(l)
,,'ere used to dctellnill(.' resistance, The antimi-
crobial agerlt.'i used WtTl' Alllpicillin-Ap (I (Jjlg) ,
Cephalolhin-CJ (30 jlg), Chlorcullphellicol-C (30
!Jg), i\eolllycin-J'\ (30 jJ~), Strcptomycin-S (10
lll-t), TCll,teydillC-Tt: (~O 1Jg-), Tlimclhoprim·Tr
(:) llg} and Sulphasoxazole-Su (:-\00 IJg),
Zonc inhihilioll dialllt.:'lCI·S \\'1..'1"(: nlCasllH,d
with H'l"l1in callipers (+ (l,(11 111111) and il1l<']>ITIt'd
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as resistant, i11llTIlH.'diate or lit..'llsiti\"e arcording
10 National COlllllliltee for Clinical l.aboralOry
StandanL.. (NCCl.S).
RESULTS
;\ total or 10 I, HK anal-F) CU.:'Gtl isolates or '~'. mfi
from 1l0lHliarrhol'ic and diarrhoeic piglets and
I~mn workt:rs respecli\'e1y were lcstt.'d (Table ~),
:\11 f~\ecal isolates from nOlldialThocic and
diarrhoeic piglets \\'cre reslstant to al least (Ull'
ililliminohial ag-l'l1l in ("(mtr(-\st to "'1.2% of iso-
laH's frolll pig !;l1'Ill workers. The inddence or
lllultiple resistallC<: was ohscrycd in all isolates
from diarrhoeic pig-leiS and in ~Hi.:{ + ~Ul:-)% of
isolalcs from llolldiarrhoeic pig-leiS. HOWl'\'Cr.
lhe Illcan fl'cqul'ncy of multiple resistance in
!;mll workers (2~1.9 + 6.62%) was Si~l1ificalHly
lower (PdUll) thall ill l1ondiarrhocic and
diarrhoeic pig-lets.
In isola((·s I'nllll 1l0lHliarrhol'ir piglets, the
antimicrohial rcsislance W,l'i high for lelraf)'-
dint.' (9~.:~%). streptolllycin (~11.6%) Clud
snlpha..'iox<lzolc (7:;,7%) and 10\,' for gelltamycin
and nalidixic acid (0,9%) Crable 4). The n..'sisL·
allet: frequcncies wen: :~:;.5, ~23, ~ I.... and 2.... 7(Yti
for fhloralllphcnicnl, kallal11~'cin, ll('()l11)'cin and
anlpicillill I'cspectively,
In isolates from diarrhoeic pig-It..'ls, the n:-
sistallCt.' to tt.'tracydinc. sll'eptomycill and
sulphadillliclillt: was 95.5, m~.~ alld 90,9% rc-
sJx,etivdy. The rcsistance to nalidixic acid was
only 1%. However, thc resistance to ampicillin,
gCllLamycil1 and kall<lmycill and Lrillit'lhuprinl
was significantl}' hig-hc.:r (Pd)'O:'l) ill
llondialThoeic pig isolates (Tahk -I) C\"CIl though
these antihactt.'rial drug-s WtTt: noL ust.'d in feeds
ill these brllls. The resistant haClcria c.'merged
as a result of eXlcllsi\'C Ihl.'rapcLltic llSC of lhest'
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TABlE -I
All ti III icn lhica! fe."istanc(" of isolate:,> of I:', NIl; in nlHH!iarrhtwal
and rlian:lu)to:11 pigs alld larlll WI )rkl'rs
:\lllimicrol1ial A}.{(Ollt (% Rl'siswl)t"e)
S;ullpl(O" :\P C (;m
"
N S Tl' Tl Sli
:"1 )II-Diarrflt )(Oal Pig;:.
Farm 1 17 0 0 0 H 91 I, iii
Farm ~ ;!(i ·1 -I l~ 1:1 I (lj) HlO 1:1 tlf)
Farm :< ~7 H!l 0 11I0 100 100 100 I, WU
F;mll .~ :)li li7 0 H :-\9 100 lfl(J 2K IOn
Farm ., 11 0 0 :)
"
H-I HlO 0 li:~
:\lcau ;!I.W :\:). I" II.X,I :-\~,-t. :H..l
"
~ll.li'l !IR2" Edt 7;'l.H,1
IJiarrhl)(Oal I'ig":'>
Farm I I:~o ~() 1:1 '27 -I, Ino IOf) -I, Go
Fann ~ X;! 77 1'2 -11 -I, H·I !l-t 1110 1lIt1
Farm :1 :H :\7 11 ·17 ·I;! :11 I (II' :t! lOll
Fann -I :1:1 li7 0 H:l H~ H:I X9 :-)Ii ~H





5'2.'210 :)(,.·1" 9'2.'2" !6,li,1 fi11 0 0" !IO.H'I
Farm \\'ll1kc\s
Farm 1 7 '2/l 0 7 7 1:1 1:1 1:1 '27
Farlll ~ :~) :~J 0 :J !l II; 11 :J Iti
Farm :1 '2;') ;'l 0 :J ;') ;')0 :10 [i ()f)
Farm -I II 11 II 11 11 '2ti :t! II 11
Farm :1 ~f) 0 II 0 0 Il) :1:1 II ,,-_:}
~ Ieall 1'2, I' X').' ()-' :},Ii" !l,n" '2-1,'2' '27,X' ·U)' '2ii,X'
a, h \'alue,,, ill difh-rt'1l1 column:,> Ill"aring differellt sllper:'>nilllS ;lre ...ignilic;\lltly (lirft'rt>llt (p <OJEl).
... d \'aIH(O~ ill dillen'lil ("t)lllllliIS hearing {litrcrell1 SllluTsn ip'" al'l' si~llilirallll~' Ilillcrrnt (p < 1>.0 1).
alllibaCH'rials and COlOlli7cci tile illiesline of llllll-
dialThclt'ic pi~lc.:t...;. Antimicrobial resist<lllCe of
diardHleal iso1au's III chloramphenicol varied
from ~o to 71)05% hctwccn farms bllt was not
si~llificantly different (P>O,IEl) frolll the
llOndiarrh()('ic isolates. Thc.:rc \,"'....<; also no si~nifi­
cant dill't'n:nn: hCt\\'lTll the resistance of either
isolate to streptomycin. tctracyc1ine and
slllphas{IX<llo1l' .
The faecal E rnli iSO!atl'S from Elnn workers
showed rcsistallcl'S Hol exceeding :-H)% if)r all
antimicrobial agents tesled. The resistance on-
sen'cd was high for tt'lrarydinc (27.7%), strep~
tOIllY<'in (2.....-1(.«,) ami sulphadimidinc (2fl,fi(}O,
Tlwrdi:lrco til(' antimicrohial rlosistance ill iso-
tail'S from I;~rm workL'l"S was similar to isolatcs
from diarrhocal and 11olHliarrhoeal pon-int'
(,rig-in allhoug'l'l at a siglliti<:antly lo\\'er frcrJllellcy
(PdUll). Rc:sisI<Ule<: to ampicillin and t:hloram-
phcllicol was lower, ;Il 12..-1-% and 8.2% rl'spe('~
li,oely, Resistance ag-ainst cephalothin,
g-cntalllycin, lH:olll}'cin, kall<llll\Tin and
lrimelhoprim W;L<; lowest.
Thc sample sizes of hlt'cal isolatt.'s hy sourc('
and farm werc too small Ji:1r conclusin: cOJllpari~
SOIL HOWC\'(T. statistical anal\'sis showed thaI
antihiotic resitallcc..:s were significantly lower in
farm "'orkcrs' samples than in i) nonrliarrhoeic
piglet..; I(ll' (hlor.lIl1phcnit-ol. nccnuycin (1'<11.05);
[('tracycliIH.'. streptomycin and slilphadiazilll.'
(Pd).Ol) and ii) diarrhoeic isolates for ampidl-
lill, chlcmunphcnicol, genramycin, kanamycin,
nl'()Ill)'in (P<lloO:'); tl.'tracycline, strcplolllY(Oi n.
sll1phasnxaI.Clle anel rrcimcthoprim (Pd),Ol).
Ho",c\'cr, lhelT was no sig-nificallt elifti::r-
('nee (P>O.O:l) hetween the variance of IlIcan 01"
l'ERTA:\lhAj. TROT'o o\eRlc. SCI. \'01 .. IK :\'0, I, 1~I~J:1
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H7 17 II II
IOD ~ll n
"Iflf) 100 H~I II
11111 ~H :{9 17
~tr) II II
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IOU :,:~ '27 1:1
I no IOU S'2 ~!}
!Oo 1):\ n II
1(I() l'(!J 7'2 2'2
Ifill lOll 9f1 6:{


















a.h Values ill the :-'<11111' column hearing dill('rCl11 slIpt>rsnipL<i arc> :-.ig:nilicU1tly different (P < (J.U:).
(", d Valm's ill the sallU' coluTllll hearing dift'fell! sUpt']"SlTiplS aft' signiliclllrly different (\' < (UI!).
antimicrohial resistance het\\·t..Tll Emlls ("or all
three groups of isulates.
A total of 27, :\:-\ and 16 alllihiulypes wcrc
obscrved ("rOlIl nOlldiarrhoeic pigs, dialThoeic
pig-s and farm workers respeniY<·ly. Tbe more'
("01111ll011 antibiotypes were i) in nondiarrhoeic
pi~ isolates, TeSSu (~b.7%). TeS (13 lk,) and
TeSSIlNKC (10.9%); ii) in diarrhoci<.: isolates,
TcSSuNKG-\PTr (17.1 'Yo). TcSSuCApTr (13.1i%)
and TcSSn (9.1 %); and iii) in [arm workers.
TeSSu (71.%) and TeSSllAp (..... 7%) were mUSI
C01nmOll.
The median rcsistance was 3.8. b.:'5 and 0.8
antibiotics for Ilondiarrhoeic pigleL'i, diarrhoeic
pif.{lcts and farm workers respectivcl),. Tahle ;l
shows '1.7.7% of rliarrhoeic porcitw isolates were
resistallt 10 at le;l'iL ci~ht antibiotics in compari-
SOil with :'5.6 and 1.0% observt.:d in 1l0llCliarrhoeic
pig and farm worker isolates (P<O.O:'5) respcc-
tively. Wilil respect to resistance to at kast livc
<llltihiOlics, 7·1.3% of diarrhoeic wac rcsist,lIlI
compared with :~~U} ,md 6J'~% in nondiarrhocic
pigs and 1~\1'In workers isolates. respectively.
The Illean Illultiple antimicrohial resistancc
(MAR) index, which is defined as the mean
number of resistance ohscrved O\'cr the number
of antihioLics testcd expressed "L'i a percentage.:
(Kruppcnnan 19H3), showed IhaL diarrhoeic pigs
had thc highest ~'I:\R index (Tahle ;-l).
There were signilicant dilfcrcnCt:s (Pd).O:-l)
in MAR index between the three gnmps uf
isolates. No significant differcllcc ill the.: mean
i\:IAR index hct\\'een farms ,,'as obsern.:d.
DISCUSSION
III all lin: farms ullder study, Ihe..: rn:<JlIell("~' of
antilllicrobial resistance (Ihsen'eel in diarrhoeal
swinc isolatcs was significantly higher than those
:\:'\TI~II<:R()BL\1. REstST.\N<:E Of E. <:01.1 ISOL\TES FRO~I 1'1(; .F..\R~l WORKERS
of l1011diafl"hocic isolates for ampicillin,
gClltalllycin, kall<llllycill and trimethoprim
(P<O.O:i), although thest' four antibactcrial drugs
wcre not included in fecds. This suggesL~ lhal the
indiscriminate therapcutic use of antimicrobial
drul-,rs is morc likely to Glll:'ie resistance than the
use of Ihese dnlgs in feeds as a growth promotanl.
Qur results, which showed a higher prevalence of
antimicrobial resistalln.~ in Iargl~ herds wilh no
velerinary snpelYisioll Lhan in slllall herds wilh
veterinary sU}JelYisiol1, support our hrpothesis.
-Illis linding also conc1Irs with a sllldy 011 pigs ill
all illSliullional Emil (Salam ('/ ul. 1986) 011 the
patten} of resistance of' E roli and Staphylo(()("{"lIs
rUlWWi, which showed incn:;l'led rcsist;mcc to drugs
ill the Ireatllll'1ll of lin:swck ill the [lrIlI.
On an illdi"idual t~mn h,L'iis, Fam) I had
lowcr antibiotic resistance freCluencies for <:hlo-
ralnpIH'llit'oL ampicillill and kall:lmycin. In this
Ltnn tilt' usc of' chioraillphnicol had been tenni-
nflted n\'o years earlier. Ampicillin was recently
introduced in the treatmelll of piglet diarrhoea
whilt' kanamycin W;l'i lJ()( used. Howcver, ill Farm
:l whert' ampicillin was the tIH.:rapt"lllic drug or
dlOice, all diarrho('it' strains isolated Wl:rc n:sist-
alll 10 it. Indi\'idllal farm preferellce for Ihe lise
(If chloramphenicol (Farm 2) and kanalll)'cin
(Fann ·1) for therapeutic usc wa.... associated with
higlltT ;1I11ihi()tic rcsislant"t..' hTClllencies for Ihese
(kugs in porcine isolates.
Thl' OhSCIY;.ltion of antibiotic n:sistance pat-
lerns of human isolates cannot he compal'ed
with pigit'ts' isolates din:nly as the)' may llot he
cpidt'tlliologically linkl:d. An extellsive epide-
miological survey is thl'l'dore n.'Cluired im'oh'ing
a large:r nUlllhel' or farms. However. the
:lntihioW'am charac!<--'listics of 1~lecal isolates of
L roli from r;lrlll worklTs is significantly lower
Ihan Ilondiarrhoeic pif.{lct isolates for chloralll-
pllellic()1 and ncomycin (Pd).O:")), streptomycin,
tetracyclinc and slllphadimidilll' (PdU)1). It is.
Ihnc!ll1T. consistelll with the finding that most
alllihiotic resistallce ill human pathogens rdales
to the lISC of ,ultimil.'rohial drugs in human,
ratllt:r than in "eterillal~' medicine (Prescot! and
Bag-got l~HH). 0111' results also indicated that the
bacteria ma~' develop resistance and colonize
human intestint's irrespccti\'e of whcther the
dnll-,"S are used therapeutically or prophylactically
ill bnns. Thus, it is unfair to ban or withdraw
the antihioti(' usage in animal f<'eels ,L'l a growth-
pnllilolani while allowing the indiscriminate use
0[" thl'!oie drugs therapeutically.
Tht: farm workers involved in 0111' study did
not report increased incidences of diarrhoeal
episodes while working wilh liYeSlOck. This agrees
with the findings of Linton 1'1 01.(197i), that
there is li11]e c"idence that strains of J:'. roli
enteropathogenic for man arise frolll animals.
Althuugh 110 sig-nilicant differences (P>O.O!l)
wcre observed between the mean resistances to
antihiutics tesled hetween filrms for all three
groups of isolales, it was ohserved that there was
a trend towards higher incidence of antimicro-
bial resistance with incre,L'iing herd sizl' (Farm 1
versus Farms 2-5). Lower anlimicrohial resist-
ance pn:\'alellce was observed ill nOlldiarrhocic
swine isolates and in hlrllls with veterinary super-
vision (Farm I and:') versus Farms 2. :1 and 4).
However. statistical analysis was not perl<H""lned
~l'i tlll' sample sizes were too small If)f compari-
son, and this ohservation Illwa be sllhstalHial<.:d
hy mort: extensive epidemiological smdies. An-
other observation which tcnded to agret~ with
the finding-s of Bahaman and Liman (1985) was
Ihal lllultiple <lmimicrobi'll resi~lallC:c to the
lllnnher of antibiotics was higher ill largl' than
in small f~lnns. This may (.'xplain tht..' dilfc1"('llcCS
observed hctween Farms I and:) (Fanl} I had 50
sm...'s vcrsus Fann ,:) which had ,:)00 sow.... ).
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